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sion 'has. clearly the fact that the | furnaces and wills are sitpats; that istosay, | found in ship canal constructiop, complesed of | twesn Rochester and Davis N the driest ¢ oF Dhavte Tilind. Btk Dadsiad
prime desiderata in the matter in whioh it is | from Bharpsville (at which nao‘ thers are nine | in progress, ?n Englaod and e -m.'fu Island 10cK. . .oessreresersnoses DEMOTL Eu.;&; 2'5'&:,':".."" the mqmn' - !'h":;:?:'::d fhie m e p;-:du- “ egl?mia‘ the anoual mesns, possibly
acting, are: the greatest possible degres of | furnaces) to n junction near the confiuence of Some of the Principal Work. Total T S5t canal which might be 50 that ing ahety, w one made i§nav- | 1)1 axtent of several tenthy. Thers is also
I | cenesar utility of the canal in direction of en- m:‘;‘:‘um;n&‘ Hﬁ-‘;‘;‘,’:ﬂf r:;vtzrs. ’;Lu:l i: Wio piinoinel SM600 48 ‘werk s hé sxsouins munuaurhwlm nthe of this stream, | igable; but iu 1884 the United States Gov- | given ;i::; of the a,-mg... u_.ﬁm‘:. ﬁuqmy
. L - 0 creak, erpmen il o M loan, Wi
largoment and general betterment of moans 10t | tance from Sha ille to sald point of conflu- | in construction of our canal aret The cutting | Plank and conerete In ebannel - uo 1::;‘ t‘:nl:!'ud with the Mumu‘;. ;-: . “n”l'",d its great work for the m;:lht. ete. A ::-m“" list is given of
transportation, and facilitation and promotion | euce is about B0 miles. In view of the facts | fugt north of the crossing of Conneaut river: | war of Big run aqueduct ..... § 130,00 | garding n water su improvement of this harbor by the construe- | gver ths Mono

Jhe State Commission Makes
an Exhaustive Report to
the Legislature.

ITS FEASIBILITY SHOWN.

Route Decided Upon From Conneaut
Lake to the Ohio Riven

BOME VERY CONVINCING FIGURES,

TheCanal ss a Trade Developer for the
Great Northwest,

WILL BE A GRBAT THING FOR THIS CITY

Dlembers of the Commission Submit Inter.
esting Papers Upon Special Features of
the Proposed Work—The Cheapuness and
Relinbillty of Water Transportation as
Compared With That by Bail—The Hay
bors of Pittsburg and Erle, Their Com-
mercial imporiance and What the Canal
Will Do for Them —Davis Island Lock as
&b Outlet.

APFECIAL TELEGRAN TO THE DISPATCON !
HAREISBURG, Feb, 20,~The report of

the Canal Commisslon, which was appointed

of commerce betwesn the principal coal pro-
ducing and iron maoufacturing region of the
country and the great and rapidily develoning
Northwest; and large serviceableness as a
means of prompt delivery into the lakes of
armed vessels, should need Tor such means for
protecting our lake citles unl Iy arise.

The Seeretary of War in his latest an-
mual report calli atiention to the fact
that the smallest of the BL Lawremce canals
are capable of armed vessals of
a class of which there are more than
50 in the British pavy; and that within a short
time none of the Canadian canals will have less
than 15 feet of water on its lock sills; with
which eondition more 1w of Yossals
now in the British navy nig:tpn into the
lakes. Under the treaty, tween Great
Britain and the United States, now in for
neither conntry may build nor maistain na
wvessels on the lakes; but the country that has
ample means for prompuy putting armed ships

sbove stated,the commission ad d the War-
ren mum‘::'n:uam: S
Terminal Facilities at Erie.

The commission early took into consideration
the natural advantages and commercial im-
portance of the harbor of Erieas a terminus for
the canal. Thers ara two, and probably three,
other approaches to the bay from the long
level in which such a canal wonid extend from
Girard to the city limits of Erie, any one of
which would afford better facilities for con-
struetion and operation than wonld the old line,
even if that line wers fres from obstacles
These approaches to the bay are formed by
watar courses, heading from a mile to a mile
and a half south of the shore, at the level snd

sarly oo the line which the projected canal
would, if construoted, occupy, and falling futo
the bay at points whersa abund of unoe-
enpied shors line within practicable reach of
large areas of deep water would permit the lo-

the agueduct at the crossing of C ut river;
the agueduct at the crossing of Big run, and
the cutting mext south from the last named
aqueduct. The cutting firet named makes
something more than 1000,000 cublo yards of
excavation, about one-haif of which will pre-
sumably gointo the aqueduct embankment
adjoin: it onthe south, The outting apd
aquoglu“.:mtthez make 1.51 miles of canal, and
the to be handled in coostruction of
the canal proper, in this length of the work, 18
in amount only ) per cant greater than that
estimated as gaing to construction of like
length of canal in continuons cutting of whole
area of normal prism of the canal.
The plan for construction of the aguedact,
according to which we have made estimate of
cost thereof, mumgluu the stream,
hers orossed, thm\:{n the point the shale-
clilf, on the north sfde of the stream, b{.mml
of a doutle tunnel way, each ope ing 40

Feeders, 8 feet deep; 20-Toot
bottom width: slopes, 1%@i;
i-loot water; dellvery at ve-
Iu:sn.r of B8 fest per minute,
L0060 eubic feet per hour.
Bay 33 miles of feeder at aver-

Bpe of 33, 00 cuble yards pald
material, per mile at 34 gents
per cuble vard. § 201,30
Gntes and welrs. . v 20, S
L
¥ipe conduit — M-inch firon
rt ¥4 pounds per foot, at
cents per pound dellvered,

equals permile, .........
Lead Jolnts, 794 ibs
Trench. ¢ feot 2 & foons

ench, 2% feet x s "}'g
s - eem

v

Big **shenan, 0. 2.
32 others, h!gl:n little,

ppiy.

Mr. Robarts thinks that damsa in tho Alle-
gheny should be constructed with special refer-
ence to resist the action of ice in the river, His
idea was dams of ten feet lift and designed to
afford a th of nine feet for the passage of
boats, making to the cowb of the dam a height
of 18 fest from the bed of the river. He re-

ex ve, th
arraoge on them a systom of adjustable shut-
ters of plate iron or or rather

steel, raising,
lowering the height fiva fest whan desmed ad-
“visable. When the shutters wounld be low
t a smooth, metallic

of
ice, only 14
feet high, Most of the dams above F
can be founded on solld rock, which remark
applies to the locks as wall.
The highest flood record at Pittsburg is a rise
of 84 feet 4inches. At Oil City, about eight

tion of the Davis Isiand dam agross the Ohio,
four milés below the junction of the Monongs-
bela and Allegheny rivers. This work costalmost
81,000,000, sna consists of an adjustabls dam
more than 1,000 feet in length from Davis Isiand
to the right bank of the river. Next tothe
main shore is the lock, 600 fest long Detween
F&u.udllﬂ!utwids.mﬂn:the nfe
umk.wluuuulamum.d.ln coun-

V.

The dam is peculiar in construction from the
fact that it 14 arrasged to be lowered in veriods
of freahets or rissa, which are the only times
the coal barges and boats, which draw from 6
to B}g teet of water, ean navigate the river ho-
fow. The periods of freshets are very irregn-
lar in thelr ocourrence and duration, and while
walting for them it was very important and s
sential that a safe barbor of good depth should.
be offered, 1n which the boats could lie without
injury or liability of grounding. Upon the oe-
currence of & nat stazo of water, making a
depth below the dam in the channel of the
Ohio of 7 or more fees, it is lowored
and the coal-towing steamers, with their fleets,
pass out through the “navigable pass™ of the
dam, and, of course, without going ‘lh!‘ﬁlgll the
lock. Upon the return of the steamers bring-
ing back empty boats from points below It may
occur that the river at Pittsburg has fallen to
4 or 6 feet natural depth, o which case
the Davis lslanad dam will be found raised, and
in which event the boats must necessarily be
panssead throogh the lock to reach the pool of
the harbor about Pitisburg, the idea of this
dam being to maintain, as permavently as pos.
sible, a aniform depth in the harbor.

Improvements of the Harbor,

Without knowledge to be acquired from
thorough hydrographic surveys of the entire
river between the Davis Island dam and Pitts-
burg, the Commission would not be warranted
in suggesting detailed plans looking to the im-
provement of the harbor of tharjeity, and mak-
ing it mora entirely availabls for vessals draw-
ing the maximum depth recommended for tha
canal, Itis important to know that without
any costly t I feat

P dr
can reach a point midway between the dam

O ML Gwdw.l?mntnhum an sppendix %o
the report relating to the shipping and com-
merce of the great lakes, Atthe close of
there were on the lakes LW vessels, pr
olther by sail or steam. In 1880 there were
vossels of all sorts, footing up in nmw
The maximum in tonnage of saili in
1859 had advanced sinca nm.tm
tons to 1600 pross tons; and cf steamers,

1,575 tons to 2 Lo

Of steamers of 400 tons, and from 400 to 1,200
tons, there were, in 1558 4 more than in lla
and of salling vessels of from 400 tons to 1.
tons, there wern, in 1550, 148 more than in 1573;
and this while the total number af sailing ves-
sals has decreased by 174,

Could Go Through the Canal.

Of the (13 vessels (238 sailing and 775 ]
of over 400 1ons gross tonnage oo the lakes
1886, some 544 in nuwber, or more than 54 per
cent of this fleet could load to their full ose
pacity in the ship canal, constracted as planned
with 15 feet of water (14 feet draught per-
mittad) on its lock-sills, And under operation
of conditions t0 be induced by establishmens
of the canal, stesmers now loading to a draaght
of, very nearly i not quite, 18 feet, in order te
handle a cargo of 230602400 gross tons, witl
find & trade invoiviog the round trip through
the canal (notwithstanding the limitation to 14
feot draught), wmore lucrative than that ia
which they bave been hereiolore engaged.

eveland roceives by Iske large guantities
of lamber, distribution af which, to the coun
try sonth and southieast from Cleveland 18 made
by rail. Heceipts of lamber at the port in
question in 1888, arrregated 331000000 feet B.

For veasels suited to this trage, the aaual
will afford snple water,

The Wabnlpitae (recently stranded sad
totally lost), ichuoncr-nuu{ but ordinaril
operated as a tow bargs, was 280 feetl in mi
(oustioms messurement), and of the extracrd-

inary peam of 51 feet. Wiin no more than 119
feot of depth she conld carry about 1OUGMO
feor B, M. of lumber. Her net tonnage (by

customs measure) was L30T tons,  She
ucuuil; carried sometbing more than 1100 nec
tons of lading. With beam of 4 feet such

vessel could carry about 8,000 feez B. M. of
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iito hose waters does noinesd to build them | catlon of an entrance basin_entirely safe, con- feet in width, tunnels lined throsghout with AR S 222, 600 ﬁ";;ni.'ﬁ'm‘b““ the south of Freneh Mﬁ:;o;. the
The canal herein recommended wounld largest tr:‘i,!!u which th Taikhe '?; mmd; o “{3 sonry; floor in each tunnel a stone invert, Sup- Shenango river. 52 miles (In- United States Signal Obssrver statd at
unboats of the Concord and Yorktown olass. | ayar secure. S prajected canal sou plementing thess passages for the watersof | ¢ludingdistance from lake to that point, since 1877, which Is as far back as
ese veasels are 230 {eot long on the load line, | Tx teston, afs 1 the siream, we provide a ten-foot arehed cul- | 100K No L), at i scres per complete records are obtainabie, is 15 feet,
with 56 feot beam, and bave mean @raft of M | constderation. conclois 1ot e LINEE 1010 | vart, which serves, aiso, to pass under the aque. | g 5% acres; 70 acres sy 080 which flood occurred Febroary 4, 1851 The
toct No O wot available as the lake port of the ship canal, dnet embankment the tail-race of & water mores at §id o 7, B0 mmfmc? t; ”“‘ﬁ.ﬂ'o‘ “mg the whols river
No Outside Considerations. simply because the eapal, if carried from the | Power situate a few hundred feet above the 200 acres at 500 by ‘m:ill oods, in case tbls river is slack-
Fuily accepiing the fact that the canal should | Obio river to Erie harbor by the shortest route | Squeduct site. Focras At iy, .. 14, %60 :‘“""‘h oy e Ds found o be sarious, nor
e made 8o as to afford service a8 greatas may | 09 Which malntenauce of such caual would bs The Estimate of Cost. L R R o oyt praipe pmhnala.wwrm‘ ll'l.id;..i - Emmum
be by any means derived from such awork, | Practicable would be fully 22 miles langer than With regard to the matter of our esti- ¥ 640 higher.
3 it will bo If taken to Conneaut harboer. In Feb- Land dumages and costs.,....,. 35000 v
the commission has, from the begloning. felt | ruary, 1800, the connmission ordered a thorough | Mate of the cost of tha ship eanal elow the mouth of French creek and be-
that no considerations of the particularioter- | examination of Elk Creek harbor, but found | here in contemplation, we have con- § 85,40 tween that pont and Its mouth, mmﬂn} there
ests (obviously or presumably to be served or | that the conditions generally wore not favora- | sulted the principal builders of excavating | Damages along Bhenango and ::?dw‘gﬂ‘wle h:lli:g:fng‘.. Od‘thcrf
otherwise affected by the construction of the "{“ o oovstruction of a deep harberat that | machinery, and contractors’ plant generally, in mﬁi‘f'ﬂ}"}:}' ity VW Pittaourg are located below the site ehosen for
canal on this or that route), of any locality, nor P "“’_ England as well as 1n thls oountry, and have costs, Rochester to Davis Isl- the Herr's Island dam, and referencs has else.
section of country should have any weight as Continuation of the Sarvey. taken counsel with contractors of large ex- anddam...... cocciicinnansaees 253,000 where been mads to limitations they
agamst the selection of that route which, with- |  As before indicatsd, establishment at Elk | perienos in work of the several sorts involved 635,480 | imposs on the mpavigation of the Alle-
out opposing 1o the construction of the canal | cresk of a harber suficient for service in con canal construction. Ground for storags reservoirs eny river portion of the harbor of Pittsburg,
unduly great obs:acles, affords the waterway a it e o i | Asaresnitof these conferences with gentle- | sonee, soe iy oo Tncres oh na! & problems involved, particularly with sev
course shorter than, and otherwise fullyas iy " P Ccanal, is not reasonably | p,.4 well-inforined as to the cost of prodneing, :ﬁ;‘ T .,J-, Sl LT e 72,800 eral of the more impartant atrest bridges in
favorable as, sny o her. practioable; and, moreover, the Elk creek | gpg operating. modern appliances for bandling Right of way for feeders: i Pittaburg, should Allegheny route be
The plateau of which we bave spoken occu- | route is 74 miles looger than that te Conneaut | material, and of conducting operations, of the 2018 at §9) DEr ALLE .....,... B, 800 chosen for the main line of a ship canal to the
pies many square miles in Ohio and extends | harpor. In view of these fac's the commission | kinas in'view, on & Inrge scale, we are satisfiad | Right of way for conduit, §it0 lnkes, would be quite serious, but the commis-
eastward across the Siate line far into Penn. | abandoned tho iden of taking the canal to the | thatlarge contracts (or a coniract covering the | PErBlUE...ciirie. L300 sion quite fortunately 15 not called upon 1o dis-
sylvanfa. The greater part of it 18 wooded: 1n | 1gke at Elk creek ontlet. entire work specified in our estimaie horewith) | Favati r § 17,100 | euss them in its report.
$0mo tracts of a8 much s 10,000 acresno “clear- | From the point aforessid, common to the | might bs now made at rates that would bring T e o In River Interosts at Pittsburg.
ing" has been made. Much of 15 is alinost per- | Elk creek and Conneaut lines, the canal survey | the gross cost of the canal Inside the sum total | 705,201, Elevation of low water The above beading is the title ol another
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b+ Governor Besver in Ostober, 1850, under | fectly “flat,” and consequently, in the oe | was continned around the bass of the promon- | of $26 375,188 named by us in the detailed esti- m} hh:. '!:h‘eh 2:#; :’:r“r |‘: 6;1:‘-. papar contributed by Mr. Roberts. In th :Ipd: ;hn:‘ cﬁr.m'ﬁ:rmg‘ pmn nz?::' ‘?:g: E’g&ﬂtx a canal afforaing 14 feet cavigable

& zct of the Legislature, was presented to-
dav. The commission consists of the fol-
wiry gentlemen: John A, Wood, of
. Shallenberger, of Roches-

r, ol Erie; John M. Good-
barpsviile, snd Thomas P. Roberts,
Wiy, The commission erganized by
gz Joln A. Wood, President, W. 5.
lenberger, Treasurer, snd Eben Brewer
tary. The oot wmader which the com-
on was appointed provided that they
“to determine the feasilality of con-
pecting the waiers of Lake Erie and the
Obio river by a ship canal, to lay ounta
route for the same, if feasible, and to esti-
mate the expeose of construction, and make
report thereoi to the next Legislature.” An
sppropriation of $10,000 was made to defray
thic experises o! the commission.

The report is exhaustive and to it are ap-
pruded seversl maps ood appendices. The
commission say that the specifications of the
resolution under which it was created are
u ntirely explicit., The commission, the
report says, bus seted upon the sssumption
thut the onilssion from the resoluation of
terms limiting the feld of inquiry was 1=
and not merely an inadvertence.

How the Land Lays.

The question Jof feasibility In this, a8 in any
Yike caso, 18 mmeraly relative. In order that it
micil, hefore proceeding to actual surveys,
Ealialy taelf that the establishment of o canal
of dimensions and capacity generally commen-
purate to the term ship eansl to conneéct the
waters of Lake Eris and the Obdo river, Is, on
somn avalinble route, fessible, the commission
wade this subjoct of inguiry its first svudy,

Tue Lisvory of the caual kuown variously as
the “Erie canal of Ponnsylvanin” and as the
“Erib estansion canal” shows that the eurface
ol the water in the summit level of that canal
was w: the elevation of 1,515 feet above mean
povan leval—eguivalent o elevation of 500.61
{e=st nbove the mean level of lake Erle—ana
tlhat the ares of country in the meighborbood
ol the canal, and Ising bigher than L0825 teet,
fa entire v insnflicient for supply of water in
quantity adeguaie to Lhe service of suoh sum-
n vol, even with o caral ©f no more than
ik of water aod 44 fest width of

tentional,

b T
walelrs e

The entire water supply of the summit level
{ercept an amount estinated by the atl"ﬂnut
of 1he old canal To have been *“at the least™ equal
10 ¥70 cubic feet per minute, or 1,404 000 cubic
fee: por dlotn, “throughout tha year," which
sgiount this commission, on basis of ga
wade m Jaly, 1590, estimates at 1312000 cubic
feol per dlem), was drawn from a reservolr at
“tewos' Dam™ on Frenoh creck, about tiree
nles above Meadviile, by & feedor (which was
ol pavizable wizs) some 27 wiles in length.

ligseaase of the elevation of the canal, el
tive to that of the country through which it
Iay, no watersupply other thun that just nazmed
wmas practically avallable anywhere hetween
the summit and Erde harbor, distant 44l miles
from the polot nf which the French creek sup-
ply egiered the caval; nor within the 1tijg miies
vexteputhward from that point. Conseqguently

: ice of U1 miles of canal porth of a
miles =outh frown the southern endof
evel, depended entirely upon water
v French ereek and Guoneaut Lake.
Feasible hul Not Practicable,

By the construction of several reservoim and
& conduit of no great length an addition to this
supply of all the waters of Watson's ron (see
getieral map) might Lsve been made; and by
sweans of a feeder of somue 24 miles in length
utiiigation of some of the bheadwaters of the
t’-hrnluthq wali Teasible, but Lardly reasonalily
wractirable.

Harving Iully considerea all the facts bearing
on the matter, among which is the importaut
fact that the volume of waler in any miven
tengih of 4 ship cunal, such a5 that comstruc-
tion of which 1 hereln recommended, wili be
something more than 18 times that ina lke
Iength of the old canal: and the other facts
it any wholessle diversion of the watersof a
isrge siream, puch aswould be necessary to the
soivies of  canal very much larger than was
the olg canal, to be malntained on theald caual
route, would be ineguitable; and a project in-

¢t i

vo ving saoch diversion mdelessilde; the com-
puisslon concluded that malntenance of u ship
canal on the roate of the old canal is not prap-

tiealile. It has to say, bowever, thut this
ronte, which 11l adjudges “impracticable,” is
better thuy any other lying wholly in Penp-

sylvauia,
An Immense Platonu.

Conueaut Lake hes In 3 considerable de
Ppression io the range of highlands forming the
*‘divide™ between the waters flowing into Lake
Erio and thois of the Shenange Valiey. The
clevation of ibe crest of this range is every-
whure east, or northeast, from Connosut Lake,
Rieater Lhan ac the point where the old canal
e ] Whers the Erie snd Pittsbarg
Rallroad crosses the range In questionata

Mnt mome wiles west from the tude of

Le lake, the Lop of the ratlrond rail is fee:
bigher than the water surface line imthe oid
vapnl sumimnit level

And, generally, going west from the lake, wo
find 1ie cresi of the runge about 50 fest higher
than that water live, until, almost immediaiely
wesl @f the boundary line betwesn Peansyl-
vania and e, the ranpe quite abruptly ter-
Vonsles, 18 rounded end siacdinge oo!, asa
J -1;\'{]:'\"1,' inle o sis 00 @ gren: platosny
= Tully 140 Teel W ise v;:.:'m :'l.. -
toomiory, &nd Aome 83 fae1 below the sumwmit
iewel waler surface ol tue old canal,

The Points o Be Followed.

From Mie pulse: ju i1s doguiry the mj"t the Bhenango

of any “improvement,” wet and swampy. But
&z mall proportion of the whole district carries
any timber of much commercial value. Alobg
the State line some patches of hemlock are
found and clumps of swamp nine aré numerous
on the Pennsvivania side of the State line.
There is a tama: of about 65 acres di-
recily on the State line, but ordinarily ihe sub-
soil {5 firma and thers are nowhére any sugges-
tions ot difficulties to be encountered In con-
structing a large canal through this couniry.

In this platean are the ‘rﬂnnlpal sources of
the Ashtabula, Grand and Shenango rivers
Pymatuning creek, & considerabie stroam
which falls into the Sh about three
miles above Sharpsville, in Mercer county,
Peansylvania, takes its rise here, as does also
the west branch of the Conneaut niver.

The Allegheny Boute Not Advisable.

In conuection with its examination ol the old
canal route the commission made similar in-
quiry relative tothe rogte via French creek
snd the Allegheny river. Holaing the opinion
sbove that the canal should follow
the shortest practicable roate, the commlssion
upon learning that the distance from Fraunkiin
to Pittsburg by the Allegheny river is fully 123
mfles, and thata waterway frem Conneaut
Laks to Pitshurg via F lin would be not
less than 155 miles in length, while the route of
the old canal from Freoch creek feeder june-
tion to the Oblo river, with the 26 miles of river
navigation, from Heaver to Plitsbure added
thereto, was no more than 118 miles; and that
tho Allegheuy route therefore, at least &
miles the 1 ;angd for other reasons con-
cluded that construction of tho canal by the
Allegheny route is not advisable,

By theroute berein recommended by the
commission the distance from Lake Erie to
Pittsbarg = vo more than 1238% miles. The
d Erie harbor to Pittsbure by ths
old canal and the Ohio river was 161k miles,
and the distance from Erie harbor by the old
canal route to Comneaut Lake and thence
via Franklinto Piusburg would be at least
1993¢ miles,

The Size of the Canal

Having reached the conclusion that the osnal
must follow arcute taking it through the above
described platean in Ohio, the commission
sought data for determining the depth of
water, dimensions of waterway and size of
tocks mnecessary or desirable in the contem-
plated canal. Having been warned that vessels
now engaged in freighting ore and coal on the
lakes are of size much greater than that
formerly contiderad sufficient; and that o
canal, in order to sccommodate the ore car-
riers of to-day, must have navigable depth of
at least 16 feet; and that, moreover, no ore
{reighter wor coal carrier in use in present prac-
tice pould uiford to waste time ina canal; the
COMIDISFOn AP) shis subjecs with some
msEivin,

It was, however, reassured upon ascertaining
that the average cargo of ore received at the
Lake Sbore and Michigan Southern Railway
docks at Ashtabala (the prinai ore-reoelv-
ing port of Lake e) welghed out
1414 gross tons; whkich average compared
with thar of Escanaba cargoes (averaging
cvonusiderably higher than cargoes from Lake
Sunenu;] m"‘tl"l‘m lll[l:l"l increasse of mno
moare thanm N2 toos (per average ecargo) in
the period of 18 years indicated by the dates
given. Itlearned that the average coal cargo
stiipped from the Lake Shore docks at Ashta-
bl a;: 1!!;9 wnjgheiil‘ il; Lm ;it I.cma:dlhe
number of cargoes hav carried b
130 several vessele, of which 105 came to Asuta{
bula with ore. It learned further that ol 106
vessels bringing ore to Ashtabula in 1889, 120
bLrought less than 1500 gross tons at a trip; ang
that of 104 vessels taking coal from that port
in said yeur, 79, or 73,70 plus per cent of the
whole numbaer, took less than 1600 net tons.
And that, in short, fully 0 per eont of the ves-
suls engaged umtnz ore and coal on the
lakes can pasa, ) to their full capacity,
through & canal affording 14 feet navigabie
dep1l of water.

n view of these farts and others going to
show that even the est 1 vigati

tory hereinbefore described, and noross the
State line into Pennsylvania; and thence to the
Shenanro river, at a point about thres miles
above Sharpsrille; the bead of the Sharpsville
slhawckwater of the old canal.

The entire practicability of the route down to
the Shenango havinl: been satisfsctorily
demonstrated, the engineers returved to the
Jake and ran the line, to which reference has
befure been extending from Conneaus
barbor 14859 miles southward to a connection
with the Elk oreek line,

This done, they resumed operations at the
head of Sharpsviile glackwater, and continued
their anrvey thence to the mouth of the Beaver
river., The distance from Lake Erie to low
water mark in the Oho river I8 by the route
above generally described, 102972 miles, In
actual location for oomstruction of caoal this
ﬂ?‘"?f, would be decreased, perhaps, by oue-

m!

AT DAVIS ISLAND LOCK.

THE LAKE CONNECTION SEOULD BE MADE
AT THAT POIRT.

Its Location There of Great Importance to
the Commeres of Pittsharg—The Feasl-
bility of Bulidiog the Canal to the Lock
Demonstrated.

————

A eaoal constructed on the line described,
would “connect the waters of Lake Erie
with the Ohio river,” bat the commission is
clearly of opinion that the connection of the
lake with the river should be made at
Davis Island lock. The fact that Pitts-
burg harbor, from Davis Island dam up to
about midway of the length of Brunot's
Island, n distanca of abont two miles, may,
at insignificant cost, be made navigable by
vessels drawing 14 feot, s fully shown in the
paper on the charactaristics of the Upper Ohlo,
accompanying this report. That in order to
pass n vessel drawing 14 feet of water from the
terminal lock of the ship camal through the
Davis Island lock no alteralion nor deepening
of that lock would be necessary, is madoe ovi.
dent by the diagrams and accompanying specl-
fications ierewith submitted.

For passage of river cralt from the Ohio into
the canal, or vice wversa, at the mouth of the
Heaver, locks appropriate to such interchnnge
should be provided, and an item representing
the cost of such locks is included in our est

mate,

Delivering its boats into the Ohlo river at the
mouth of the Beavaer river, about 2 miles below
Pittsburg, the old canal was of but small sery-
ice to commerce between Pittaburg and the
lake; wheress, had it been extended, according
to the original plan to Pittsburg, it wounld have
fostered traffic, and grown to meet the growing
demands of that traffic so that it would have
long mgo attained the dimensions of & ship
capal instead of suffering entira annibilation
as the hands of the raillways as It ald,

Its Feasibility ¥s Shown,

Satisfied, ns it was, that the Ship Canal ter.
miosting anywhere below Pittsbarg harbor
would fall as far short of possible usefulpess as
did the old canal, the commission took the
steps necessary to satisty itself of the teasibil-
ity of constructing the canal not merely to
Hochester, but to Davis Island lock, It here-
with presents a map, made from {is surveya, of
the right bank of the Obio river [rom vis
Isiand dam to Rochester, also o map showing
l!.‘he _proposed location of tbe capal through

the lakes way profitably use a oanal beiween
Lake Erie and Pitsburg affording 14 feet
navigable depth, sud alter due consideration of
1o natursl conditions 1 the Sheusango, Beaver
and Olio rivera, respectively, to which canal
consiruction must, or will preferably, conform,
the commission recomtuends that canal be
made to afford 14 fest navigation (to do which
it will necessarily at least 156 feel of water
on lock silis and elsewhere) belng satistied that
establishment of that ty is practi-
cable, and being of opinion that lwhaﬁng
thaz capacity, with locks large enonch to pass
# vessel of 3 fect in Jength and 44 feot beam,
will adequately satisfy ail dewands of the com-
merce [or aoc dation aud devel of
which it is deigued,
Tho Conveaut-Shenango Boute.

A slip canal on the Conneaut-Shenmi g
route will not divert from thelr natural courscs
auy waters tributary to any stream rising in
Obio; and certainly would not in any way in.
terfere with that canalization of the Mahonlng
river, which, as this commission assames,
would, simultaneously with the construction of
the canal from Lake Erie to the Ohio miver, be
effevtad for Lhe purpose of bringing the Lower
Maboning Valley, with its 15 blast furnaces, 10
rolling mills, and very many other manu-
facturing establishments, iate the ship canal
svstem. The patural waters of the Mahonin
are, under suifable macagement, amply ulE
fioent for maintenanoce of such lateral ship
canal system, which would make junction with
thie Bhensugo Valley line just below the ngl.u:
at which the Maboning and Shepango jein to
lo?g the l:lunr river.

The canal ou the Conneaut-Shensngo route
will serve the valley of the Bhum‘:uh [17]
21 biagt furnaces, 8 rolling mills (exclusive of
the 8 roliing mills of the ver Valley), steel
works, nall factories and many other wanufuct-
uring establishiment-, by meaus of waler
naturally tributary to the Shenange Tiver. A
diversion 1o the Warren summit of auy con-
sideiable part of the beadwaiers of the Khe-

nange would render im; Lh mAainte-
nance of = lsteral ;hl: umm s :t?.:tlm

m

ol

; but it has pot undertakeon to define
upon the first named map the exact line prefers
ably to be [ollowed in constroctiug the canal,

The prime object in making this map was to
show that for the greater part ol the distance
between Hochester and DavisIsiand dam thers
is smple space between the river bank and
tho railway; and that a canal may be consiruct.
ed along the river without interference any.
where with any lwportant structures, and wit.g-
out any ohjncduna le encroeachment upon the
waterway of the Obio niver.

That in the 20 miles of its course lying next
below the mouth of Beaver river the Ohio river
approaches Lake Erie more closely than olse-
where, is & faet entirely obvious to any person
who exumnines & proper map showing the States
ol Pennsylvania and Oblo,

A Practical Canal Summit.
The fact that the surface of the country lying
between Lake Erle and the Ohio river has a

general declination westward, suggests the
existence in any stretch of country along the
divide, of 20 miles or thereabout in extent, lying
considerably whst from the boundary liue be-
tween Pennsylvania and Ohio, of a practicable
capal summit materiaily lower than uny to bLe
found ut or nour the said bouodary line. The
it plateau which we have iaid our
ship canal line is, howaver, lower than any ather
found east of the longitude of Sandusky. The
elevations given in the report of the Canal
Commissioners of Ohio, for tm.?'ur 1825, shiow
the summit on the canal from Fortsmouth, O,,
mouth of the Bcioto), to Black river (now
). 10 Lave been 35.56 foet higher, and the
summit on the capal from Portsmouth to Cleve-
land to have been 96.92 feet higher than our
Conneaut summis. The Lorain Canal was 27470
‘?uos&udmc:emm canal SIL16 miles 1n
£a)
hile there are on the Conneautroute several
pmnts at each of which works of very corgidor.
able magaitude will be neces<ary, no one of
these pieces of work s partewiarly poiicrable,
evin on the seore of iis magoitade. Construc-
tion on this ruu]tu n::gna. 1volves any engi.
pecring  difficulty; most t
single of w on the route m

The Expense of Improvements at Both Ends

work | BSpeces

mate herewith presen

We bave provided in our astimate for revet-
ment of the canal slopes (from a line thres feet
above water level In the canal 1o a line three
fest below that level), with brickwork, and, in
the estimate, have particularly indicated the
detail of the work. e welght of this brick
revetmment will be about 360 pounds to the
longitucinal foot of reveted slope; this weight
tneludes that of the stone retaioing strip set at
the lower e of the brickwork,

SOME OF THE FIGURES,

ESTIMATE OF COST OF A CANAL FEOM
CONNEAUT TO PITTSEURG.

and the Construction of Locks in the
Ohio River for Passing Vessels Through
Davis Islsnd Lock.

Appended to the report are the following
estimates of the cost of constructing the
canal from Conneaut harbor to Pitisburg

harbor:

Dredging (snd removal of ma~
terial) at Conneaut Harbor to
make basin (Including pres-
out river bed) of - | - acres,
with depth throughout of 17
feel (520 WAP ). ccorarscsis wien

One mile of bulkhead (or
wharfing), pllework, flcored
18 feet wide, with Z-inch skt J

R T PP T
N“" 18,050

0,000

Execavation and smbankment
for canal (including & welr-
WAY ab Mch lﬁck ‘o?:h-brlpk:

2 to the hes
f'l?l- :lntwuer in the She- Cuble yds,
nango river, SL8mlles. ... TLAUL1N

Exeavation and dredging and
dyking from head of Bharps-
ville nfuckw:mm egter,
SLIMIES. . ovvrzanssassssnsannisn

Excavation and embankment
Rochestor to Davis lsian

saseee messssmsaEtenEs

12, 670,021

400,353

Total cuble Yards.......coscens 85475
At average price of 20 eents..
All locks and gates, complets;
51 in canal snd 2 In Ohle
river (see profile and dia-
grams) on  basis of prices
aud cost given ou profile....
Welrs andwir-gates, alls locks.
Draw bridges (inoluding ma-
ponry and all cost) for rail-
ways, & altogether (sae l1st),
ioeludin rivats  tracks
{large s 0).oerasnpannnsse
Draws in  highway bridges
erossing the Sheénango and
Ilkﬂ{?r rivers respeciively, 19
T
Drawsaterossingsofbighways,
private roads, lspes and
streets, %0 In all..............
Dams i Shensugo l|.ml Beaver
rivers respectively; avera
B feet Iupﬁmg'lh-,m:l: tim=-
ber; frames set 20 Inc
ter 10 cenler; eovered with
24-ineh plank; Siled with
stone: thnber und glluk at
#4 per 1,000; 5,80 cabic yards
stone as esch damn, at §1 50
per cublc yard; cost §iz 063
each, 8 10 allciniiiieieionnns
Guard gstes, M rs: includ-
ing masonry, $,730 per pair,
Couuesul Agueduct, 2tunnels,
4 feet each, through Shale
gulut: tunnels lined with
rick lald in cemeni: stone
lar between archWways, stone
rur.n In each funuel; siso 10-
Teel masonry arch culvert,
under ¢mbankment.... 103, 404
Conerete in  chounel-wa;
sipuedtel. ..couvrerenen - H758
Plaok 1o aqueduct...covveieainas 4028
Two arches under Big Eun
AQUONUEE coviaerrsenessnsssnns s
Two arches at erossings st She-
DATBREO Creek. . cuuee T
Mssonry In culveris, for pas-
sage ol small oreeks and runs,
TH, 000 cuble ynards maso
in river walls in Beaver amnd
Uhilo rivers respectively, @
u’e;qe prico of $ percubic
AT . oca secreresarirtcacicincnss
Misoury for waler-ways under
canal. bolween esterand
Pavislsland dam. . ............
Revetment of cansl slopes (e
comparison of welght and
coat of birick, stone and plank
respectively, In body of re-

Tt
Bmk ’n\'mmut-— Rriek (Bl
inches x4 Inches x:}‘ inches
ith Jolnts

BT, 6538
4,500

144,157
85710
111, 000

water level to line 3 feetabove
waler level; covering 12 fecs
un face of slofns: Inid in
cement; 1 cuble yard of re-
ment mortar (cement 1, sand
2, for each 3,410 brick (1 cuble
yard for each 20 feet in length
of canal); 1705 brick per uo}
of canal. Une cuble md o
. of

eurb stone per 4y

can
Brick work &t o
R kel i
foot of

cubie yard, u’t‘a.. wes ) CRUBL,
Canalvevetted, 51.9 miles from
lake to Shenango river, lesa
spaces occupled D;lnckl and
lock-wings,  highwny and
ratiwar bridge  abuiments,
hnrbor bulkheads, and plapk
;ﬂ:&menh in squeducts (v,

oy

L L L

with Ohlo river pool No. &
at Hochester, three locks will
be neceasary. Under the as-
sumption that locks 200 feet
In lengih by 45 feet In width,
wiil sorve the purpoases for
which thesa locks will boe pro-
vided, we estimate cost of the
three (with dllowance for
exira eost of bullding one of

the locks In the river) at...... 800 |
Two palrs of guard gates in A
summit level, and two
in the “‘Rochester'’ level..... 7,000
Tot...... e B,
Add for engineering and cons WhES
lingunt uxpenses, 8 percens., 1,93, 717
ARFTEERIL coveee.isnionnsanah 24, 375, 158

Under lustroctions from the Chlef of En-
Eueam U. 8. A, Major L. Coo‘nr Overman, U.

Eugineers, made in January, 1859, an estimate
of costof relocating the harbor entrance st
Conneaut and building new plers (crib-werk,
filled with stone) out to 1§ feet nataral depth
1n Lake Erie, ith allowance for contingent
ctgxﬂ added (§22,002) this estimate amounted
to oz

Accoraing to Major Overman's plan, the
channel way would be 180 feet wide, Letween
plers, dredged to give 16 fest dapth of water
from the lake to inshore end of the works,

nlargement of this plan so as to give 1T feet
of water at Inoer end of chasnel way, and to
carry the plers out to 18 fest nataral depth, in
the Jake, wouid entail additional cost of pey-
hups §80,000, making whole cost of the new g:r-
bor entrance say $022,000,

THE SUPPLY OF WATER.

BTORAGE RESERVOIRS AND THE QUAR-
TITY IN FRENCH CREEK.

How Maoch Can Be Depended Upon From
Both Sources—Drainage Capacity of the
Water Shed That Will Supply the Needs
of the Ship Canal.

J. M, Goodwiu submitssome figures, show-
ing the capacity of reservoirs for supplyof
Sommit level. Heshows that the nine reser-
voire will hold an aggregate of 2,264,412.360
cubie feet, while the seven reservoirs below
the summit will deliver £,230,038,060 cubic feet,
or a grand total of 4,508,601,520. The scason of
navigation being 214 days, the average daily
supply to Summit level is 10,551,368 cubic feet
from storage alome. The total acreage of
tributary surlaces is 78,235, or about 124 squars
miles. The probable aggregate area of land to
be ncquired for reservoir purposes Is 14457
acres, of which alarge proportion is now, prao
tically, waste land,

T. P. Roberts submits & paper upon the watar
gupply of French creek, in the eourse of which
he says that althouch the water supply of the
proposed ship cun:E is amply sufficient without
drawing mpon Freneb creek, it will interest
many t learn sometbing of the capacity of this
stream,

The Erje Oanal's Supply.

The Erie Canal of Pennsylvaula (abandoned
in 1672§ drew its supply of water for its summis
level, and for a cousiderable distance bLwth
ways, from the summnit, from Conneaut Lake—
the natural supply of the lake being supple-
meutad by means of o navigable feeder canal,
extending from the lake I7 miles to Bemus
dam, two miles above the oity of Meadville,
Crawtord ecounty. The uotlon which some
restdents along the route of the old canal still
entertain, viz: That this source of supply was
insufficient for the canal, is entirely erron-
oous,

1t arose, probably, from the fact of the pecn-
liar and unfortunate a ment of the sum-
mit level of the old eanal, the water at times
not being able to run out of the lake into the
eanal of it8 own volitlon, and hence the neces-
sity of pnmm The pumps must have been
elther too s or otherwise inadequate for
the performance of the raquired doty, when
from any cause the level of 31» lake was lower
than that of the canal prismn. The summit level
was provided with locks of four feet Hft at
each enid, making it just four feet higher than
wis contemplated orlginally. Suchan arrange-
ment would have been truly ludlcrous, had it
not been for the lack of funds to dig out the
entire len of elglit miles of the summit level
as originally designed by its engineors.

The adequaey of tho water supply, says Mr,
Roberts, is one of 1hs most important questions
belongiug to the subject. He then tells of the
capacity of the creek, as shown in measure-
ment taken at different times, and how its flow
could easily be used for the purposes of the

Route to the Lakes.

Mr. Roberts also has a paper entitied “Routa
the Lakes via the Allegheny River from Pitls-
burg.” He says:

That a feasible routs exists [roin Pittsburg to
the Iakes via the Allegheny river and French
ereck, to a connection with the canal lins,
recommended the commisslon, in Crawford
eouuty, is not to be doubted.

The Allegheny is a river best susceptible of
mmprovement by means of locks and dams, The
|, Burveys already made are not sufficisutly neou-
rate to determine the location of the dams
which might be for the lmprovement
of this river. The experience acquired in the
improvement of similar streams Lo this country
would prolably dictate for dains on the Alle
glieny alife of aboutten feet. or thatsuch a
maximuu shouid not be exceeded, excepting
for grave eogineering ressons, II, then, a deap

of the river sbould ever be recom-

ween
chester.... o BR800 4

ot B .
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course of this he says:

The river wrade at Pittsburg furnishes em
ploryment fora greater actual aggrogate tonnag:
in vessels than is owned at any Ameriean port,
either on the lakes or on the seaboard. For the
reason that the coal vedsels are unnamed, ofter
being referrea to simply as “packages,” ihe

r on of this tonnage is not registared

the United States official shipping ttes,
and covsequently the facts regarding them are
known to fow outside of those 14 -
ested in the navigation of the Ohlo river. Al-
thoagh there are 5,000 boats ¥ en
in the canal trade between Buffalo and Aibany,
on the Erie canal the aggregale capacity of
such vessels is scarcoly more than one-third as
great as that of the boats and ownod in
the singie port of Pittsburg and engaged in the
coal e alone,

As thisisa having important b 1 4
on, ﬁ,?d !t:m if wh;& one item l:m'r.t:
pussible future traffic in the vrumd
may be, the commission made an to ob-
tain the statistics of the commercial marine ot
the port of Pittsburg, sud although the attemnpt
wis made to have the figures complete and ac-
curate, and although useful information sup-
plementing Its own work was furnished it by &
specisl agent engaged in the United States cen-
sus work, several small owners could not be
found, while others did not ¥ classity
thelr boats, and a few of the more important
shippers omitted the smaller vessels known as
“flats,"” which accompany fleets carrying the
fuel of the towiog steamers. From re-
ceived from 22 firms aud individuals en

oh. T

chiefly in the coal trade, the following r::
are Lerawith presented: ki g
Conl bonts, 1,487 1,174,900
galgm o me

PO +.corsennssmaasssoiransiess L HERMD

Features of River Navigation.

It may surprise maoy to learn that such &
vast earrying eapacity should be requirsd for
the coal shipped froin the Monongahela river,
which amounts to about 4,000,000 tons annually,
making It appear thatthe vessels engaged in
the trade average only about two loads each per
annum. This somewhat anomalous state of
affaira in this trade arises from the irreguiarity
of the periods of navigation in the Ohio, and
the fact that in the majority of the ports to
which the coal isship nm facilities
are provided, and the coal is gly left in
the boats until sold. These craft mre short
lived, and a large proportion of them are al-
ways in the docks for repairs or laid up in other
ways, often being aground on the shoals await-
ing risce,

g'c:ammleu, with all the drawbacks which
besor  the l'ittsburz navigators, they ean

roudly claim the distinction of showing the
guc devised and choapest system of transpor-
tatlon known to the world, A single towing
steamer can safely transport on one trip from
Loulsvills 30,000 tons of coal to New Orleans in
n few days, something which has frequently
been accomplished, the cost per mile per ton

bemngz someiimes only a fraction of a 1. That
two such avenues for cheap transpor-
tation in the interior of America with only 102

miles soparating them, as at Beaver and
Conneaut harbor, can exist with no means of
direct connection, evidences the neglect which
tias been given in this country to advantages
which even a cotony of Great Britain, not to
speak of France, Italy or Germany, would so
eagerly avail thomselves of,

Lower River Interests.

A considerable portion of the paper isde-
voted to Pittsburg and to its reputation asone of
the best for general gas, steam, blacksmith and
coking coals. Attention is then given 1o nver
intarests on the Chio river below the outlat of
the canal. Wheeling and Bellaire mark the
western limit of the eompact iron marufactur-
ing distriet, which ex llonglihe Mononga-
heia and Oblo nivers, from McKeesport, 15
miles above Pittsburg, to tha points naned;
while Its northérn bou is defined by New
Castle, Shurpsville, Sharon and Youngstown
ou the waters of the Beaver. The pr
auh&u-mgu it does, down the Beaver Val-
ley, et$ this populous, wealthy manufactar.
ing reglon, striking the Ohio river 20 miles be-
low Pittsburg aud 4 miles above Wh

Even without the assurance now given that
the Government will build within o faw years,
at the most, o dam scross the Ohio river just
below the mouth of the Beaver, the fmportans
na tion interests of Whu-unz‘auubenvim
and Bellaire would demand that locks should
be provided at the mouth of the Bsaver so ns
to give access to the canal, for without them
steamers and barges would have to be taken
up the Onio river 2l miles to the Davis Island
dam, to enter it. The construction of the pro-
posed dam, making an exeellent harbor in
the Ohie and Beaver rivers, nmot only adds
therefore to the Inducement of such a connec-
tion, but makes it of coostruction and
safer in operation.

HARBOR OF PITTSBURG.

CONDITION OF FAVIGATION IN THE SEV-
ERAL RIVERS.

Physlcal Featares in Connectlon With the
Iruvis Island Dam and the Monongahels
Navigation—The Great Beneflt of the
Dam Down the Ohio.

Mr. Roberts devotes considerable space to
the physical features of the harbor of Pltis-
burg and the navigstion of the Mononga-
hels, He says:

Until withio the last #ix years, the depth
of water afforded in the Ohio river at Pitts.

 burg was a .bdtladf_wmw

vasgols over the Glass HMouse shoal drawing
nine and ope-balt to ten feet. From a chart
‘nruished the Commission by Colonel William
!ii lgzrcr,g.ll."ﬂnite? States Engineer, :3 chsrge
ol the nver improvement, it wonld appear
that with the removal of aboat 5000 cuble
vards of gravel from this shoal, s depth of 12
fest and 200 teet wide could be given over it,
though, of course, more or less work would be
annually required in dredging operations,
While it is possible for s vessels drawing
or, perhaps, aven 10 feet to reach the
wharf st Pittsburg without any improvament,
saving that already made the construetion
of this Davis Island dam, safe, practicablo
Hmit, in viow of the character of the landings
as thoy now exist, and dangers of vessels miss-
ing the channel and grounding, would be a
gl‘ll;h for loaded vessols of not to exceed §
£

Encroachments on the River.

[ - Another shoal exists in the Momongabels
above the Teoth sctrest bridge, where for a
distance of aboot 400 feet the channel depth is
only 8 feet, when the Davis Island dam is foll
This particular shoal has become worss In re-
cent years, the result of the reckless encroach-
meants made by filling out the river banks, and
making its waters the receptacie for the ashes
and cinders of numerous manufzeiuring
establishments, and of the refuse coal from

of, and
which have been for yearsa source of annoy-
ance to the interests cgocerned in the
navigation of the rivers abont Pittsbarg,
and efforts are now being made to have tne law
put io force. If this wers done, and particn-
larly if the banks of the Monangahela ware ex-

od out to proparly prescribed lin this
lllnllmll-r shoal would ﬁga pear of Itl:!.i. and
n any event its removal by dredging to permit
of the passags of vessels drawing ten feet of
water, is & matter which would fnvolve only a

trifling cost.

The extension of the harber of Pittsburg up
the Allegheny river will require some notice,
At the mouth of the Allegheny there is a shoal
baving a depth of not over sight feet of water
when the Duvis lsland dam I8 raised. Itis,
however, quite short, and is susceptible of fn-
provementsn as to afford asafe for
¥esscls drawing nine fees ata cost of, perha
not exceeding $5,000 to be expended 1o dre
ing. Thence lor two miles to the Herr's Island
dam, now about to be coustructed by the United
Sumtes Governmens, there is a lltﬂgb& sasy
gz::nd with a safe minimum depth nine

= Bridges Must Have Draws.

In referring to ths subject of bridges, Mr.
Roborts says that all such stroctures crossing
the capal between Conneaut harbor and the
mouth of the Beaver must bemade with draws,
In view of the restrictions thrown about their
copstruction, and the difficultios to be over-
come, their great cost, and the enormous local
business they accommodate, it will be wise to
consider the Uhlo Conuecting Railroad bridge,
the Point bridge and the Allegheny river
Lrigges as fixtures. Some of them are of such
peculiar coustruction that they would not ad.
mit of belog altered to provide for draw spans
without being entirely reconstructed with pisrs
differently arranged, eic. Nor does it appear
that any nacessily exists for recom og
any change in the bridges splgrmhtng the city
of Pittsbure, though it will remain the fact
that no vessels from the lakes carrving masts
more than 80 feetr above walsr line ean ap-
B:omh nearer than to Brooot's Island, 235 miles

low the city.

The Monongalhela river bridges Hmit the
beiglhit of yessels which oan pass up that river
toa low-water, or maximum clearance, of 6L8
{eat to Monongahela City, 82 miles above Pitts.
burg, whare there is an iron WAy
aflording a clearance of only 42 feet above nor-
mal Jow.water surface, o the Allegheny
river the conditions are not so favorable for
ImASter vessels beneath them as they
are on the Ohio and Monongahala rivers,

Monongahela Slack Water,

The slack-water navigation on the Monon-
galela 1s of the most noble proportions. There
srenpon it nine damsin all, extending the
navigation from Pittsburg to Mergantown, W,
Vi, a distance of 102 miles, with an average
lengih of the pools of about 113 miles The
fact romains thaine engineering difficulties
exist ealling for the expenditure of more than
o {ew thousand dollars at each of ths nine
ocks and dams on thisriver 1o prevent the
river from being matle 9 fest o dop: h through-
outAts already improved portion of 12 miles.

Mr. Rol goes at length into the improve.
menis that can be made to the Monongabels
dams without extraordinars cxpense, In case
the canal of the proposed depth is constructed,
it would be a matter of great importance and
an advantage of vast efit to the
lnlell;lcm h:l ai}nmncu.r:d to have ll:’t bartor
at Pittsburg improved to eorrespond with 1t
more nearly in depth than its present condition
now sdmits of, snd no effort and no expenss
would probably be spared by the General
Government in doing what was posaible to ob.
uin“n-o important aod entirely practicable a
~resi

The commission has taken this particular
subiject inte serions consideration, aod in re-
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where the overwh g advansage of ﬂ.-nm
over shallow, eanals is now ko well
an avallable depth for the Ohio and
canal belleves that to

Mean Depth of Water.

In connection with this paper a table Is given
showing the monthly and annval mean depth
of water at Pittsburg from 1572 to 1880 inclusive.
Dauriog the 18 years the mean ansual depih
ranged between 4.4 and &.§ fesk with & mean for

The Iron Tonnage.

Reeeipts of Irun ore at ports in the Cayaboea
distriet, exclusmive of Loraln, together with
receipts at Erie ard Sandusky (the two ports
outside said distriet, from which ore is dis-
tributed to the Suenango and Mahoning val-
leys and to Pitrsburg and vicinity), aggregated
in 1559, 5112312 gross toms. Deducting from
tuis amoont the 209,000 tons consumed at Cleve.
1and, the (3,072 tons sent sentheastward from
Erio by the Philadelpiia anid Erie Rallwav,and
the 131185 tons sent from Ashtabula and Cleve-
land to New York asd New England and to
other points cut of the line of ship canal
sorvies, we have romaining a balanee of 4,637,049
tons; for tranaportation of which to its destina-
sion the ship canal would have afforded superior
facilities,

Froviged the current rate of increase in pro-
g:uﬂnn ;! :Lzlign‘ mtth: mlm above named

not checked ack o uate transporis.
tion facilities, au smount of ore ¢qual to about
twice the “balance’ above named will within
ten years from this time g annually from Lake
Erie into the country to mchoaiym of
the ship canal.

The canal will afford ample means for for-
warding annually an amoust of ore even
U{él::; than this al:rm r;:'ua.

cargo equal to the xverage ors cargo
received at a\:%hhnl: in 1880 the tonnage
pamed makss somethiog less thano 35,0847 eare
goes; say B085 oes, with 114 daysof paviga-
Sion; this equals 1441 plus cargoes to go through
the eanal per diems. Were the vessals, steam
and sail tegetber, to mako average of no more
thano 13 trips in the season, a fle=f of 88 vessals
could do the entire work in quéstion. An ex-
amination of the table above will show that we
have of gailing wessels from 500 to 1,000 tons
- "' toonage, 154; and of steamers from 600
to 1400 i1oms, I88; making a fleat of 328 vessels
applicable to this work. And steamors as large
#s the Cambria (of 1578 gross tous) could profis-
ably emgage in the irade: back cargoes of coal,
ar other northwesi-bound freights being always
procurabile.

Barden Capacity of Vessels,

Mr. Goodwin also submils & paper upom
nominal “tonoage” and actnal “burden’ of
lake vessels, in the course of which he says that
the list of mereh v | ally made up
by the Treasury Department gives the gross
tonnage and netionnags of sach vesssl, bug
neither the gross nor net figures afford any
direct indication of the actual burdea carrying

ty of the vessal.

wooden sorew steamaer to carry 1400 to 1500

net tons of cargo, with a draft of 14 feet of
water, may very well have dimensioos as fel-
lows: 200 feet keel 213 fest over all, 4 feet
peam, 3decks., Total depth from top af
deck to bottom of keel, 21 feet, meonsn of
course, at crown of deck amidship. Tonoage
depth (Custops moeasuremout) frow under side
of upper deck planking to top of celling, or
floor, in bold, 17.25 fest. Depth of lower hold
{under side of lower deck carlings to cwiling,
or floor), 9 fest. Betwoen decks g:mt-r Spper
deck carllogs), about feet. Displagemens
of this vessel, at 14 foet woald be about
2711 net tons. Weight of vessel mas
and coal in bunkers, about 1350 toms, leaving

capaeity of | é.l tons

'Fhis vassol at 14 Jeet draught would bave 6.375
feet ireeboard (& &, the top of ber deck, as the
side of the vessel, would be 6§ feet 4if inches
abore her load line). She might, therefors,
carry 1,500 tons cargo. or even coosiderabiy
more, without risk, in the lake. On enteriog a
ship canal throueh whicnh ake oan stesm with.
in 48 hours, at no time speeding at & rats great-
er than 435 miles per bour, she may have S0
or even 10U tons less than ber erdinary stock of
fuel on board. A steel vessol of the dimen-
sions sbove given would carry cargo materially
in excess of that specified a5 to be carried by
the wooden vessel.

Carrying Capacity Advanced.

The maximum pomt in cargo carrying ospac-
city hias been larzely advanced since 1578 and

e
&

being 2,060 tons each.

ore of great size, such s those
{of 2000 to 5,000 gross toms), have been
carried lake steam bas

by
naturally, widely Db and we
find uite gouerally provalent
Ilea that vessels carrying much less than these
great cargoes are in small favor among like
ship owners. The (et is, however. that we
have uow on the lakes 1§ seraw steamers
ing in gross tonnage from 500 to 600 tons
whereas, In 1872, there were bu: 12 vessels
that class, and that we have 120 scrows

from 200 to 400 gross tonnage, where in we
had but 64

But we bad in 1880 137 screws of
greater than the largest of those of 12 T

size of the average Marqg

Mary's river) has thy increased since

as a consequence of the incroased ].5
the Sault eanal lock, and the despening
Sz, Mary's river; measurabily, too, a8 an
of combined influences favoriog the
larger vessela in the ore trade; but the
average tonnage of ore ea
vanced to the mark st which, one

i
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Cargoes of Coal.

The aggregate number of cargoes
{bituminous, most of which came from
iogheny) shipped from the L. 8 & M, 8,
Company’s docks at Asbtabula, in 1589,
204. Total number of vessels londed witn
{some bnt oace and some several times
season, 130. Sinee no more than 106
carriers took coal (as l:ulo&vnlmo no
other than ore was recetved by lake at the
Shere Company s docks during the season in
question, the fact is apparent that 34 vessels
oams o those docks, ligul {or purpose of tak-
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the entire period of 5583 fest. During the | fus coul
goaca from 186 <o 188, both Anciadsd, £ha raley  Fhe svarags argo of eoal faken frem 10 T
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